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1. ^^3H 7l*fl£ ^-^0] ^rHr 71 

2. sfl^^ji 7l 4^1 

3. ^^1 HJ-^SI 

^£r, 71^1^-4 cf^S] 0NU(0ptical Network Unit)S ^^M, z^^l ONlH 

tfl«H ^>M-^ PN ^^.1- ^71 7}7] ^ ^7} 0NUA>o]o) cflolE-1 ^^A]Al ^-71 

PN 5ELE.-I- <>l-g-*M °l-g-*H #^Rr ?A=r ^ cf^gj. 

^r^^ # 7><y^ 0 >( P assive optical network: P0NH1 <&°]*\, 3.^. ^^sf^ ^-^1= 

^ #^1 SXW, A oM #*g= AlJlofl ^ 2£f ^^ul ^-71 71^1^-0. 

S^fEi ^"71 0_is ^ ^ofl c}]*V -§-#^ ol-g-^H A o V 7l ^ AlS^l ^^Hr* *fl<H 

*f^r ^1- ^Aijfe ^71 0NU4, S^- ^ 4^5} ^-fr «>o}, ojs- ^Jl 

sJ-*M ^-71 tft^ AiJiofl X ^<g SL^n- ^ 3.^.2] c])e\ ^-71 0NU<^1 tfltr 

ofl i^A]^ 53 # *Rr ^7l 71^1 ^"O.S ol^Ol^^ ^ -i- 

13". 
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'mo 



1020030058024 <£x}: 2003/10/22 

t^-Sr CDMA PON -f-<Hl . 



£ 3 

CDMA PON, <L^f ^ ONU, 7l*l^ 
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SL^- *M 3.^-9 3.^^^ ^ ^§-^ #*^<HCDMA PON utilizing 

forward error correction} 



##tr ^1 

£ 1 ^ ^2fl^ 7l#ofl nj-^- 3E wj-^i # -f-Ai^sj <^-^aH1 

£ 2 b 3= y o V ^ # ^ t,] H ^ #0.6,] cfltb <^H5L. 

£ 3 £ ^ofl ^ Sl^- ^ 5IJEL-I- AV^-^ s^^^-cf^ « o vai W^l^ 
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3 2003/10/22 



^r-§-^ ^ -f-^l n o v ( passive optical network; P0N)£r n cN -f^^l (terminal equipment) 
» *H^1tr ^(outside the plant HI ^ ^(active equipment)!- ¥3 W^l^^-S 
, ^Hl W #*l7r ^^^(active optical network; A0N)^r zl 

^<*fl ai-g-oi ^Tfl 1 . ZL( u o >^ o.^ ^.ol^cf^ #%o) olcf. , 

^-g^ ^Ajoj-o. ^cfl^ (p 0 i nt to point; PTP)°1M- ^n 0 V( star ne twork) 
Sl^r ^tfl(bus network)^. <^7)*\ , ^cfl^ 7l*l ^-(central 

office; C0)^ 7>^7>7> ^cfl^S 7pj7>l- ^-rtf>}7) ^Htr * 

^1 fr ^(protocol H ^cf^ 3"3°1 $i^nV t#o] ^ til _g. 0 ] nfl-f ^o] 

^Hflo^ ^-X)i££. 7><^7f# ^ts:>7l ^ & ^5L^ ^ 2^ #^1 

-f-^l^C local access network; LANHH &o) A}-g-£]^ o] ^ (Ethernet ) 
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0030058024 #3 < U^\: 2003/10/22 

^ til-g-o] tilm^ ^^*>ZL, ^^711 ^7}3<?1 7><y^>» ^-g-^" ^ $Z^. O.#o]} ATM* 7m 
-2-iiL *V ATM P0N°IM- WDM PON ^1 A>-g-^cf. 

<io> A^nj- ^Efl^ ^Ainj-o) ^ o. 7 |^y ^ - ^-^( upst ream) *i 

^olcf. if- HiRK downstream) *d^-& 71^^-ofl^ 2.^- 7><y*Hl7ll *<3J±» _MZL 

(broadcast), ^ 7j-<y*}^ 7}Alofl sfl^Hr ^iL^ ^-g-^-_o_5*l ol^^M. zi^M-, # 
*3 ^-f^ 7j-^^>7V M_^±r ^2.7} 7]x)^*\}*] ^-^HS OH- xfl^ 

°1 °1* ^*1H ^l^-^- «J-^(time division multiple access; TDMA) , ^r^f^-llr 

(wavelength division multiple access; WDMA), ZL^JL S^^rlJ- a J-^(code division 
multiple access; CDMA)-§-£] «o v ^ °1 ^I^aI^t. 

<ll> ^7]a^ ( aj-Alo^ ^o. ^ 7>og^ 7l . ^^^i Al^-cfl(time slotH ^J±# Jiiflfe U J- 

^^.S 2flti.^-5il^- Efl ol *) (Fabry-Perot laser diode; FP-LD)^- *\7}°] °}-%-*}<^ 

^Qlk °1 #°o v ajAE £ c ^A] 7 ]( burst _ mode receiver)!- 

l£SL3. aZ^T. Hl^S 2.JEL ^^J7)^ 71- 44 -^2} Tie] * A]Jro] ^Aj 

^J£7> ^e]- a]^<^ a7 l7|. a7l ] ^15}^ S^-S-tt f^llf ^*Rr 

, ^^SLsL JL4=. ^ H^H 5L— ^7]^ -g-ol^j $>C> t£ 7^7} jv^o] 

71^1^-oflA^ sRKg- ol-g.^o] 7><y^Vl- ^^-tfCf. ^ -fr^tf 3HM- 

t^o] ^ofl^ lHJ*Kr AJJT71- ^ ^A]7l^ og A |.^. nfl ^^Hf- # H]H 
(optical beat interference noise) °1 ^IM8*r*l SMtF, 7r < B*W-i=r A?) ^f-E- 4^ ^-^* 
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<13> ^1^, 2H ^ « 0 V ^£r 7><?j^> n>c|- z^l Cf^- S£L# o]-g-^ o]cf. o] « 0 > 

aio^ yg-f o.s S^(orthogonal code)-!- ^-g-^H Bj- 7>^^1- 4lJL# ^X|*V 

<14> £ i £. ^Hflo^ 7l#<Hl 52 = ^ % #41^ ^£0]^. 

<15> £ lofl tiHl "4 = ^, 7><g7Hl <4-E- PN 3£f ^-^^1 PN 52J= ^ 

71(108), PN 52EL-! °l-g-*}<^ Ais(datal)* 52 £L ^ ^-jLJ^f^ 3£ff ^-^^71(106), 
52JEL -g-^El <tUL« ^-*}Sr ^"471, zl^ji 3r>^= ^(109)S ^€ ^ *1 

Jr ^^^-<4 ^^71(110), ^7l^lS &S%7], PN 52J= ^71(108), 53=^ ^S.^7] 
(107)5 41^. ^3^* ^ltt ^°o V 7} ^^-(200)^, ^^^71(103), PN 2H l£ 

^71(105), ^-^1^^:71(103)^ £7) PN SSJE. ^71(105)^1 41Jl» ol-g.^ aJ = w.^- 

4:£3-*Hr 52 je.^ 4^71(101)5. s}*g= 4ls ^el-fs}- 2£ -g-^ Jfjr 5}- 71(102), # 

^ ^(104)3. ^€ a] j: ^e]Jf-i- ^al*v 7>^7>^(i00) 5 tf/*}^ 4ls» 

7l#^ *>7lM- ^#£^<^ % 7i#sU 300-1, 300-2)1- JE^t)-. 
<16> 5. A) 5] £0] aS.^ w o V^Sl tf^ B o V ^ 7>^7]-P>Cf Z} 7 ] Cf^- PN iEL-EL 

(pseudo-noise code; PN code)!- aMMH , #°o v 71^1^-oflA^ 7V < y7>p>cf oj-g. 
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1020030058024 #^ 2003/10/22 

a (distributed feedback laser; DFB)» fl^. 

<18> ^.eiM-, ^A]^ 3flti.^-IEll^- Sllol^Sl- ^ ^7>^ #^Jl3L 

^-f % win ^ #^-°ll -ti-M 3.7]} <&#V *t 9X^. 

<i9> ^7}^, % win ^ #-g-£r £E^r ^ftr i=Hr^ #^0^ 14 a]Jt 

71- 1*Kf^ ^^17H1 ^A>^ nfl « V ^J*Hr ^O.^., £ 2^1 >H £A^>J1 olcf. 
<20> £ 2 ofl 51 ^ ^oj, fO, fl ^ f2 ^^Hr* # ^A]7H1 <g 

^Hr'S ^r # ^2]-^ ^l-ol^ ^<5}^ ^^(IfO-fll, Ifl-f2|, |fO-f2|H # 

<21> ^ d ^Ml*l -y-sUsna, 2S. W^/l sj-^ ^h^i ^ ^ 

5L 2^ ^-Ol # AlJrO} ^4^ 7 > A^S. o.A>tb £-711 <?2*H % *1B 

<22> ^a>^ 0.5. =iEL ^ wj-^l Al^^^A-1 ^- «1H ^-^S. <?ltr ^1^^ iS^ 

1- -^2<5Rr 4^HH ^JE *M€^f. °1^ -g-^g- A>-g-S]^ 7V <y A 

« ^t^Kr ^ S>H % alH ^ ^*l*Rr ^^*f7l afl^-olcl-. ^ ; PN =7j= 

S ^l^^r 4^1 S^SfSl <£]*H ^SMl 4^5^ H]-<g # als # 

^ ^-g-^ PN 5LIL9\- o\ ^2: ^^ollA^ EL 7]) ^^}^. o)xtij\ <^^\)S\^ ^o. X| 

^ ^r-££f S= ^£^1 til^ofl 2]; Til El HS^li ol ^-(processing gain)^»l 
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#7HV7fl 5]°^., ^ ^l^>7l ^*IM*f ol^-o. ^ 0> 

°1« ^^^^ ^3=2} ^ #£1- f7}Al ?l7iM- Zj- 7><y^ -H^o> 

<24> 7^*} #7>£|*r 7^ iSJE.^ Cf^^# A}-g-^ ^-7><y 

*r D o v £r ia^^t oi^-ofls. -i-^-sKn. ^ win ^ 

HTfl ^RV^t}. ^ s^l^ o]4=--g- ^7l ^ 7V^7>^ ^ 

°> ^>7l nfl^ofl z}- 7><y ^(optical network unit; 0NU)°] *}-%-lt ^ oi^ s|cfl ^ ^£7} 



■H- A oM <4 ^ *H^§>7l ^o>^ 3-2-5., ^^S] 

#-f-^ D <HH ^ 3£f A>-g-*V SL^n- ^ ^(forward error 

correction; FEC)^ ^ 7)^ ol-g-^H 7}<$x\t£ %Q3] stytt *lH^-o_^#| ^ ^ 

^ 3.ELB] 3.^ °1 ^-(coding ga i n ) # tilH ^ tr US. 1^-1- #olJL 7} 

^7.}^B\ ^2\SLg. *lH*H % ^^-o.^. ^oJO.^ =7 = ^ ^ 
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>^7l^ s.^^- iH3*}7l W ^^r, 71*1 -^-^ 4^ ONUCOptical Network 

Unit)5. ^sM, z}-^ ONlH cfl*>^ *rM-2] PN S=* ^-^>^ ^>7l 7)x}^3\- ^7] 

0NUA>ol^ dlolE^ ^^lAl ^-71 PN S^-l- °l-g-*H ^^tr ^KISl* °l-§-*H ^^Hr 

^r^^-S- 0>}^ grlk % 7}<$ (passive optical network: PONH $X°1 

Ai, ^ #*8= SU^H, a o v 7 ] av^ Ai^ofl ^ 33 2 £f ^-og 

#7} ONlH cfltb ^ ^IJ^l S.^}^ #^Kr ?ASr ^-^A^ <5Hr ^7l 71^1^- 

i^^l^i -f-sJfr ^^^iti <Ma|^ ajs. cfa ^ofl ^A]s)D]e}-£ 71-^tb tr % v 
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<28> £ 3 6. g_ ^o\] 33 2£ | Aj-g-^ irl^-g-^-Cf^ «o>^ 

<29> ^aV^^I 2£§f4? «<H 2£f| «^-°r °1 -g-^ zj- 7>«y^>« 

7] ttfl^°fl £ 3<*fl ^ ^ofl cq-= ^ 3.E.!- A}-g-s}fe aej^t^ y o v ^ ^ 

3 ^ ^"Al 7 |^-g- °l-g-«H 7^7} #^-g- ^H^O.^ # HIS ^ ^ 

* ^^*Vcf. j2.fr 33 SJEL^r C-flolBl Ajjrofl ^-7}^ 91 SLVjn^L^r ^<$7>}JL ^A| 

<EHH A] j2.=.7l- Zj-*1^ ^ ol £ ^ ^3 

^SAi, ^ £^ t^cq iff7}- *V ^t!: 41s. -2-ff-» 33^: 

*r $1^. *<H , 7%S1 ^.tH«11^7> ^7>£]^ (255, 239) e]^ #5.£- o.=- ^ = ^ 

-O 1Q -4 y lB ^V^A] 71^ ^ ^^H^ 10" 12 E * ^ 

^^71(301), PN ^L— 71(305), PN 3 = # <>l-g-o-H ^ -^f 

i^^lr 2=**!: -^5LsM(303), iSJEL ^-^^ Cf^ol Aljr-i- ^-sj- 7 l , ZL5-|JI ^ 3" 

€(306)5. ^-3€ ^Jl ^S)-?- 5+ ^^-71 (307), &7}*\s. ^7], PN i2J= ^MlM 

(305), ^s)- 71(304)^1- ^.f> 33 irLJEL ^-S7l(302)S. a]^ 

^wltb ^°o v 71^1^(200)4, ^€71(308), PN 2£ ^71(314), ^-^^^71(308)^1 #7l 
PN iSJE. ^^71(314)21 Al^s. o]-§-5M 2H ^-^ ^-JlS}-^ i3J=-g-^- 4^71(310), 
°4 ^-^5^71(312)5 ^ Si-?- fit -2.^- SJEL ^S7l(313), 3= ^-^ ^-S 
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5|-7l(311), #€(309), ^}o)o]^ s^7l (315)5. ^ ^B]-^# t 1 *]^ 

nf^sj 7 >«a *KK100) £ #/*r^ -ilJL« tH#^ s>t1M- i#^*Rr # ^1-^(300-1, 
300-2)1- 5L^-tVcf. 

<3i> zl ^^-g: -S-^Ji^, -f^d ^°o v 7l*l^-(C0) (200)£-, fitffr ^IJlMI, DataDfe iL-fr- 
33 S= 4S7l (FEC decoder) (302)5.^ ^-Str -S-fr 35-(error count ^#5>7l 
(Mux)(30lHH ^5>€4. 

<32> ZL^JL, Cf^5>€ PN 3.EL ^^^-(305)^1^ ^T^tb 7>^7^S. 3=(^1, 

PN codelH iS-El-g-^ ^(303), Er 7><g*H| >H ^JL^r S}^ 

#€(LD : Laser Diode) (306H1 "^V^cf. 
<33> nelul, ^ #^£r ^7l = 4^5)-^ -4I£M #4!Jl5. *£^tr 

* 3M3-fr* -f-sM * 71 (300-1)5. ^^Jl # 7l#&| (300-1 % -ilJL» 7><a*H|7fl 

<34> ZL^Jl, Zj- 7><g*KK0NlI)(100)£r ^^^l (PD) (308)1" ^1-g-^H ^J-* *l7)4lJL5. 

3 PN an 1H^(314H*| **MJt* 7>^7>ts. sjeH, PN code 1)1- °l-§-*H 

t\^s\-& ^-Strcf (310) . 

<35> nel^L, ^Stt ^ ^l^fif SL^- 3iL-§ 5E^-^>Ji ^tff^l 

(Demux) (312)1- <>l4*r^ ^>^= ^ Datal)^ .2. -if 35_-& £-eltri=r. <^7H, 

35. tt 4°Hi ^H-¥-(Bias Control ler)(315)« -f-*fl ^"€(309)^.5 <>H] tfl 
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<36> *V^, 413: DataD^r 7}<£x}&( 100HH ^ ^ 41 JL* -9-^ ^ ^ 

= ^2i7l(FEC encoder) (313 HH Sl^- ^ 3£5ftt ^ PN 3£ iH.g-^OMHH 7> 
^^1-^5. PN code 1)1- °l-g-*H -*M<5)-tri}(311). 

<37> zl^ji, -^Jls}-£1 ^IJl^ #^1(309 HI # Aljr^. ^ 

tt# -f-«H # ^ ( 300-2 )S. *i^s)5l # Ti#ei(300-l)£r 7}<$x}3_^&\ % 

^lSL» ^-f^o} ^oj- 7l^^-(200)^-S 
<38> =L*)5L, ^oj- 71^1^(200)^1^^ ^^i^«;7l (307)5. ^JL!- 7}^*} ^^3. «^ 

^ ^ ^ PN i£>JEl ^^-(305)^ iHS^r 7}^7.}^s. lk*£& s£L(ojl, pn code 1)1- cl-g^ 

^ irLEl-g-l- ^IJlI ^-S*l:cf(304). 

<39> ZL^JL, ^JLtt -2-fr ^ iS-EL 4^51-71 (302)1- 7^]^ xj^ £^ ^^j- ^ 

^-1 ^^M, °H1 £fltr Sm- ^3«H tff^l (301)5. ^tH}. 

<40> ^ ^v^on "4^ .SL-ff- ^ °) -§-*}- 3E§t cf^s]- # -f-^]^ ol^ £ 

ol i2JEl-g-^- cf^sj-aj-^ljif _0_-^- ^ jaJE.* °l-g-*H iH^Rr ^-§-(^1, ^ 

71 3-8-, # «1H ^ #^H1 ^ ^1- 3711 #9J ^ $14. °H A>-g-£]^ SL^t ^ 

^ _o_ff- ^ ^^5. e]l=.-#5.£- (Reed-Solomon code), «1 a] ofl o] 3 =?£L(BCH 

code), EliL ^^(turbo cord) ^ ^^^a] s=(LDPC code)!- ^r-§-*r^r 3°1 7>^*fcf. 

<41> ZLelM-, ^iS^- 71151 7>^ 7.^(100)21 #^°1 ^Kg. ^ ^ o.- oV^ 

€ «o^ D ^b # «1H ^ ^*1 ^^im ^ ft^r ^7} lH§^ ^ o^nf. o]* o, 

*H it^sl s^^-H- q-^sf ^-g-^ ^ ^ sjel^ ^ ^jii oi 

-g-S r o} z}- 7><y7>^-( 100)^1 ^#31 (309)^1 # ^}Jl ^sf^l ^H^Vfe 
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<42> ^-71^ 44 Qo] t ^ ^ Ai^oflfe ^ *J.^= ^ Datal, 

Data2,... DataN)4 .2,-ff ^^.s. tM^sM 014. o^H, iLfh ^iLfe -^ff- 33 # 
^ a]Jl# 7l^] ^-(200)ol 4^sfb 43°^ 1H8«H A oH^ <dJLSl #^^r ?M*rfe 71^- 

* ^1*4. 

<43> f>}f$ #<£0_3. o]xZ\i& SiW A 7>^4 , 2( 100)^-5. ti^^O_S.M) Zj- 7\^7\^ 

(100)£- ^ IS* ^§-§- #4*}7fl £)n}, o]* ol-g-s-H ###€(309)3 # Aj 

3^ ^SJ-^-i. aflo^ ^ o^cf. £ 3<H1 Al ^ 44 zj-o} zj- 7^^(100)^: «3 4^3*71 (312) 
1- °l-§-*H ^ ^ _o £-e]*3:4. ^S)^ ^ 4°1<H^ ^ <^ 

^(315)» -f-ffl #^(309)3 4°H^ *lfKbias current)* ^H^S.^ %Q 

(309)3 ^sf^l- S*itr4. ^IHAS ^o] A}-g-sj^- sfla^-sii^. efloi^sq- ^3. 
31 o) ^ ^ 0.2 GHz~5 GHz/mAS] *4^-i£sH 4€- %^^r 7^1- zHr4. 4&H , 10 mA 

^H44 #^n- *H<>1» #*r<*l #€(309)4 #^3Hr7> ^ GHz~*r# GHz ^sHr-5-S. ojs. o] 

-§-*H # alB - 01^ ^ Aj-^^v S. 5«*1M >£^*>7lJL tr4. 

<44> E 4 i=. i^ofl o.s. 33 i2£L# A>-g-S}^- 3£§f4f #4 

<45> £ 3^1- wlHI*lH 4 7>^4^-( 100)^1 Ai 33 ^1(412)7> ^-Jl4 

7l(4ll) 44*11 &4. 44a1, 7l*l^(200HH;£ Us. PV^-7>4^ £ 

3^1- ^ _2.ff- 33 a = ^2, 34(404)7> ^ ^-Jl 2J-7K413) ^1 o^lsfl 014. ZL 

43 4-§-£r ^JlJELig. ^Mltr 4fsf« ^ XI 3M4. 
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< 46 > s. 5 ^ 4^ -2-ff- ^ SJE* a>-§-^^ 3Efftff « 0 >^ 

<47> o.^, M. aj-^o^ ^ ^B]fe ^fl HHcH^ ^SKofl, Ion), ^7fl 

<M*}# 3HBK°fl, Ion+dl), He|JL ^7fl hH^a ^^MH «gn>^V tfl^ 

SKefl, Ion-dO^H z|-z}- _$.ff- ^iL# ^*>ul, °] Afl ^ HlHSH uMo^ ^fi-* 

<48> ^ lf£f ^ D] #3S}in£, -f^j, wVo]^^ ^(Ion)^ ^^(dl), 

-2-^ ^HSKe), nM^i 3lfKKlmin) ^ ^cfl ^SKlmax) f-S] ^7} 
^^^(501). 

<49> ZL^Jl, Cflo]Bi7> flfe ^-^]S>J1(502) C-HojEK^ ^-£)7> ^O.^ , 

hM<H^ ^s.^. ^(i on )o.^ ^£)JI(503), o] ^^^ofl^ Aj-^= 

<50> ZLZ\JL, ^^o] o]i=Lo} f^J- 71^]^ 7><a^<Hl _2.ff- ^Ji# Ji^Tl) oll- 

ol-g-^H ^ffr AlJ: ^^ol ^^-^1 o] =L^^37 oi^7>l- #^^(504 516). 



^\ # win #-§-°l ?H ^ ^ i7 > 4^ Sr-i: N^l s^Hl^ 
7>£H<e )(504), ^*fl w>o)<>|^ ^(IonHH^ ^ ^J2-3Ke 0 )* ^^>^-(505), 4°l°i 
^ ^ff-I- dl^ #7H^l^-( Ion+dl) (506). 
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<52> ZL^ZL, ^7>£ «H<H^ #^MH ^ ^ .£&( e + )^ CfA) T^V^ tiH ^ 

# 2«fl^ dl^ #±a}7]JL(^, Ion-dl)(508) SL^- ^J±3Ke_)* ^tb^' 

(509) . 

<53> ol^- 4^ o. ^ ^ ^ja ^^o. a^^-Jl, ol jfl tiling ^ ^^-7> 

<54> ^, ^ *JliL&( e 0( e+, e-)^ ^^^} e+°]JL, e-°l^(510) 

Ion+dl°| a|tfl ^fj-SKlmax)^ ^ *}<*| (512) f>°H^ Ion &°-3, 

Jl(516) H^l&tf'S #ff"I- Ion+dl^-5. ^tW516). 

<55> Afl7M ifl- ^iUH e 0 , e+, e_)^ e+olji, ^cfl^ol e _o] o>u|^ 

(510) , *fl7>*l SL^r ^SL&C co, c+, e-)^ a}di3M E -°lJi, e+*l*l« 
tK511). 

<56> ZL^ZL, 511 4"^^ ^-^1 ^A, ^±-^k°) E-«lul, ^tflftol e+ ol^(5H) Ion-dl<>l 3)4: 

*Hf-3Klmin).!itJ. *}v8r*l* SH]sH(513) Ion *>Jl(514) Q 

x]®^ h>°H^ Ion-dl-^-S ^^4(513). 

<57> zl^ji, 511 ^ ^-4, e.olJi, sjcfl^ol e+ o] 6>q^(5n) tifojol^ 

^1- Ion ^^^(514). 

<58> o]s\- go], Afl S Aj^sl nH<H^ ^*H1 aj^- «H°1i ^ff ^^^17> 

* ^?1*H ^fi", ^ mi^S- 91^ Jl^°M Al^eflcq SL%-^-§r AV^ofl S]^-. 
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0X0] -M. 7 }^q Aj-^-g- ^o]^] <g±r aja] 7 }x] ^ ^ ^o) 7} 



£2-^ JL3f7> & 
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[3^tr 1] 

#°o v t)-^ ONUCOptical Network Unit)S ^sH, 4^ 0NU°11 cflsH 

M-el pn 3£f t^sH ^-7] 71^1 ^-4 ^-7] 0NlW-°l^ cfl o] E] ^a}X| j& 7 ] pn a=* 

°l-§-*H #41Jl« °]-g-SH ^SJ-fe- ^ o.s Srxr 3 = ^ cf^S)- ^§-^ 

% 7>«a^V 1 3-(passive optical network: P0NH1 &<>M , 

.2 = ^-^ t^Sj-^ ^ Aljrcq ^ofl Aj- 7 ) ^ Al^ofl ^ 2£| 

*H ^r^Hr* ^i£5}r ^-7] ONU^-, 

€ iL4f- ^3 3JEL31 ofle^ ?r^rEi# 4>7) 0NIH1 tfl^- ^ Aljrofl X^-aI^ #^Rr 3* ^ 

2] 

*fl 1 %H1 5a<H^, 

#7) 71^1^, 

A o v 7) ONlH tfltr ^ISlfir A cM ^ S£L<>1 413 t^sj-*}^ 

71; 
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7>.<y^>ofl cflt!" 2= ^ cf^Sl-* ^tl" PN 3£f ^Al^lfe afl 1 PN ^ 

#71 *f| 1 PN 2E IHM* -f-^fl p N 3£f ol-g-^H #71 t±^ 7 ]o\}*\ t}#3f- 

€ # J:» S= -¥-JLSl-*Rr 1 51 = -g-^- ^-Jl SM ; 

#71 ^ ^-ssi-^ ^]J.# ##31^ ^^*>7l sitb *V*J= 

#7l ONUS. -¥^31 # #Jil- ^4l«H ^7l a]JlS ^W^r ^1 1 #^^7l; 

#7l a] i pn -f-*ll ^3^1 PN °l-g-*M #7l i ^-^^«-7Hi 

M ^1^* S= 4-£S^Rr ^1 1 ^"^21-71 ; ^ 

#71 iELEL-g-^- ^-JlS^ -ilJL£| .2.ff- ^ irLEl°lH #71 SL^- iELELSl ofl&l 7>^E^ 

» ^#*H #71 ^i^Hr J2.fr ^ 51 = ^711- i^BrRr ^HJ 

3] 

*ll 2 %H1 ^<H^, 
#71 ONIRr, 

#71 7}*}^SLS-^]°\ ^ Aj^ f ^A]^ ^71 ^^Rr ^1 2 

71; 

3.^. ^ cf^sj-l- #7l ONIH] 1^=1 PN H-^aI 7l^ ^1 2 PN 51 = 1h 

^71; 
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#7l *H 2 ^-^1^^-71^ ^71 #71 *H 2 PN -3 = ^7lsl PN ^ = » °l-8-*H 

#7l ^ ^li^Bi #7l -2.^- ^ a=$l oflal 

#*8= #J: #4^13 _2.fr- ^ irLEL* #<y*H *£2:*Hr -2.^- 33 3= ^2:71; 

#7] .2.^ 33 3E ^^7H1^ ^2;^ #JL-& #7] ^ 2 PN 3£ t^7l# -f-sfl ^ = 
^JLSj-sRr all 2 3= -g-^" JfjL 51-71 ; 

#71 sjel ^ ^-Jlj^ #jl-i- f^Jis ^^>7i 31 € #^ 

#71 4#^7lS^-E^ ofle^ y^g-B) ^jif ol^H #71 #*J= W>o]ol 

^ *lH*Rr ^ H}ojo^ S^7l» i^Rr ^ ^SLsL ?>}±r SL^- 33 2 £f 



[^T 1 * 4] 

all 1 %H1 £M*1, 
#71 ^# 71*1^, 

#7l 0NIH1 Cfl*}- 75}^ Ais^l- #71 iff- 33 oflsl ^Ei# Cf^s)-§>^ cf^5(. 

71; 

zj-zj-^ 7>^7H1 tfl^ ^JEL £^ cf^Sl-1- PN 2 = * ^A^lfe 1 PN -S£^ ^ 

^71; 
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^71 1 PN S= 711- *«H PN ^ = # °l-8-*V^ #7) t±&#7M*\ ^ 

-#7] ^ ^-i^ ^iJii- #^!Jls 

^■7] ONU^^-B-i^ # t^I^M ^7l £^Rr ^ 1 ^€*7l; 

^7l *fl 1 ^^^H^ ^7] ^315. Alloll 4 V 7] 5L=£-^ ^-XS}-^ 

^JL^I ^ ^ ^^oflAi #71 ^ff ^ S^Sl ofle^ ^E-l# ^"71 Cff^7l3. 

Si^sHr SLW ^ sje. 4S7l; £ 

*fl 1 PN 3£ ^71* -f-^fl ^€ PN oj-g-sl-c*) ^-71 ^ 3 £ 4^ 

711- ^-«H ^"71 ^ ^ oflSi 7>£l^7> iELH ^ ^SS|-S>^ 1 3. 

4^21-711- JL#*Hr jL^- ^ SLEL* Af-g-^ 

5] 

A oM ONlRfr, 

^7) ^^l^HEjoj ^ Al^s. ^A}*}^ ^71 A]^ S ^SRr *fl 2 

71; 

3= tq-f^fl- iflS}c»J ^"71 ONlH PN 3Ht iHM^lfe ^1 2 PN iSJ= ^ 

^71; 
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^7} all 2 %#&$:7}<>\ ^7} -tlJll- #71 afl 2 PN 3£ 1H!M ^ PN ol-g-s}o} 
iS-E. ^-JlS}-^ all 2 S.E.-g-*h 4^71 ; 

#7l 3JE. ^-^ ^]^S^-Ei ^-71 cf^S}-^ ^ .2-^- 33 3^ en] e] 

3iL# <3 ^sj-^Vfe <3 

^ #7] a|] 2 PN ^7]* ^-Sfl 3= ^-^ ^-1^5^ ^1 2 3£ ^-^a- 

^-^^•71 ; 

^-71 all 2 .2 -EL -g-^- «-Ji5|-7ll- -f-Sfl 3H -f ^ <M , 

J^ff- 33 -2^7> ^"71 J22= ^ JIS)-^ ^iJL-fr ^OjLiiL ^^^>7l Sf\& ^> 

-tf7l <* Cf#2|-7l^-f-Ei 6)1 Si ^iL# o]-g-S].<i) #7] W}ol 

^ ^fHI- XH^Rr S^7l» s^sRr Sj-fe -2--ff 33 



6] 

*H 1 * *fl*l Xl 5 * %H1 &<>H, 

A o v 7l iL-ff- 33 2JELS. s] ia^L (Reed-Solomon code)*- *>-g-^ ^-3-° 5. 
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[^T 1 * 7] 

^■71 ^ 3£1 tilAlofloi^ SH.(BCH code)* A>-g-^ ^ ^^.S S}^ £.ff- 

8] 

^-71 ^ ^ SJELS Eli ^^(turbo cord)» ^}-g-*Rr ^ AS ^ £_fr ^ 

9] 

A o v 7l 5.^- ^ iSJEL^L SJELCLDPC code)!- >M-§-*>Tr f^jo S ^ 
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